We show that, when the efective disorder of a system increases, non-Rayleigh statistics characterize the intensity fluctuations of a propagating wave in a random medium. We find a single scaling parameter that describes the intensity distribution function, which depends on the conductance and transmission coefficient of the system. Our analytical results are in agreement with the results of numerical simulations, which indicates that the statistics of transmitted waves and reflected waves in restricted geometries is very diff'erent.
One of the fundamental properties related to the propagation of waves in disordered systems is their random amplitude Iluctuations which obey the Rayleigh law of Gaussian statistics. This general result holds for the wave function of quantum waves as well as for classical electromagnetic waves ' or acoustical waves. The inhomogeneities of the system induce strong multiple scattering of the wave which leads to large local intensity fluctuations at any given point. 
where S, is the probability to return to the same channel (which is derived below) and L"(x) are the Laguerre polynomials.
The function fR(n, S,) is always smaller than unity.
We have performed numerical simulations to study the intensity statistics by using the method of Edrei, Kaveh, and Shapiro. In Fig. 1(a We now present the underlying ideas upon which the distribution functions are based. The Rayleigh distribution function is obtained by assuming that all the different Feynman trajectories which represent the partially multiply scattered waves are independent in the sense that they acquire a diAerent independent random phase for each path. The amplitude of the wave at a given point in the system is given by fT(n, S, ) =1+ 2 S, (n -n), The squares represent the simulations and the solid curve Eq.
(4). (2) . From each set of amplitudes E"E, and Ep, . Ep*, the number of possible remaining pairs (E, * E~) is (n -2)!. Thus, the number of nonzero terms resulting from the ensemble average of Eq. (6) is 2(2) (n -2)!. Since the crossing probability is S" the contribution to the nth moment is 2(2) (n -2)!S, (I)"and (E.Et, *)= S. , (I) (7) and the nonzero contributions in (6) arise only from pairs (E,EtI*) when a=p. Since there are n! such possible pairs, we obtain (I")=n!(I)". We now turn to the statistical properties of reflected waves and show that they differ greatly from those of transmitted waves. We first show that, in contrast to transmitted waves, the crossing of two Feynman trajectories for reflected waves has only a negligible effect on the intensity statistics. There are two possible crossing eff'ects for reflecting waves which are shown in Fig. 4 . Figure 4(a) represents crossing between two different Feynman trajectories, whereas Fig. 4(b) represents a selfcrossing of a single trajectory.
The averaged length of a reflecting trajectory is Pl where we find that P = 5-6. For the case presented in Fig. 4(a), the crossing probability is (k/W)" 'P which is extremely small for 8'»X, and does not affect the intensity statistics. Similarly, we find that the self-crossing probability [ Fig. 4(b 
where y =S"is the probability to return to the sante channel, which is given by 4(k/IP)
'. This defines the function fR(n, S") in Eq. (3). From the numerical simulations, we have found S"=0. 6, from which we see from 
